Intrarectal immunization and IgA antibody-secreting cell homing to the small intestine.
According to the current paradigm, lymphocyte homing to the small intestine requires the expression of two tissue-specific homing receptors, the integrin α4β7 and the CCL25 receptor CCR9. In this study, we investigated the organ distribution and the homing molecule expression of IgA Ab-secreting cells (ASCs) induced by intrarectal immunization with a particulate Ag, in comparison with other mucosal immunization routes. Intrarectal immunization induces gut-homing IgA ASCs that localize not only in the colon but also in the small intestine, although they are not responsive to CCL25, unlike IgA ASCs induced by oral immunization. The mucosal epithelial chemokine CCL28, known to attract all IgA ASCs, does not compensate for the lack of CCL25 responsiveness, because the number of Ag-specific cells is not decreased in the gut of CCR10-deficient mice immunized by the intrarectal route. However, Ag-specific IgA ASCs induced by intrarectal immunization express the integrin α4β7, and their number is considerably decreased in the gut of β7-deficient mice immunized by the intrarectal route, indicating that α4β7 enables these cells to migrate into the small intestine, even without CCL25 responsiveness. In contrast, IgA ASCs induced by intranasal immunization express low α4β7 levels and are usually excluded from the gut. Paradoxically, after intranasal immunization, Ag-specific IgA ASCs are significantly increased in the small intestine of β7-deficient mice, demonstrating that lymphocyte homing is a competitive process and that integrin α4β7 determines not only the intestinal tropism of IgA ASCs elicited in GALTs but also the intestinal exclusion of lymphocytes primed in other inductive sites.